In this pa per, we ap plied (G'/G)-ex pan sion method to a class of Volterra in tegral-dif fer en tial equa tions in viscoelastic fluid. The so lu tion pro ce dure of this method, by the help of sym bolic com pu ta tion of MATLAB, is of ut ter sim plic ity. The ob tained re sults show that (G'/G)-ex pan sion method is ef fec tive. Key words: (G'/G)-expansion method, Volterra integral-differential equations, viscoelastic fluid
In tro duc tion
There is a large body of lit er a ture on find ing so lu tions for non-lin ear equa tions of var ious math e mat i cal mod els, which are aris ing in fluid me chan ics and es pe cially in ar eas of viscoelastic fluid. Huang et al. [1] stud ied trans verse vi bra tion of an ax i ally mov ing slen der fiber of viscoelastic fluid. Tripathi et al. [2] ex plored the trans por ta tion of a viscoelastic fluid with frac tional Bur gers' model by peristalsis through a chan nel un der the in flu ence of wall slip con dition. Hristov et al. [3] de vel oped the in te gral bal ance so lu tion em ploy ing en tire do main ap prox ima tion and the pen e tra tion dept con cept to the Stokes' first prob lem of a viscoelastic gen er al ized sec ond grade fluid.
There are many meth ods for find ing ex act so lu tions for non-lin ear equa tions, such as the im proved ex tended tg-func tion method [4] , frac tional sub-equa tion method [5] , exp-function method [6, 7] , (G'/G)-ex pan sion method [8, 9] , and oth ers.
The pres ent pa per is mo ti vated by the de sire to ex tend the (G'/G)-ex pan sion method to a class of Volterra in te gral-dif fer en tial equa tions aris ing in viscoelastic fluid [10] :
(1)
where h, t, l, b 1 , b 2 , and b 3 are ar bi trary con stants.
Ap pli ca tion of the (G'/G)-ex pan sion method for the eq. (1) Tak ing the de riv a tive with re spect to t twice in eq. (1) , we have:
by con sid er ing the wave trans for ma tions:
where c is a con stant, the eq. (2) is car ried to:
in te grat ing eq. (4) twice with re spect to x and set ting the in te gra tion con stant as zero, we have: 3 , r = -b 1 c 2 , the eq. (5) is car ried to:
sup pose that the so lu tion of the or di nary dif fer en tial equa tion (6) can be ex pressed:
and G(x) sat is fies a sec ond or der lin ear or di nary dif fer en tial equa tion:
where a i , w, and m are con stants. By bal anc ing the high est or der de riv a tive and non-lin ear term in eq. (6), we sup pose that:
Sub sti tut ing eqs. (9) and (8) into eq. (6) and col lect ing all the terms with the same power of (G'/G) to gether, equat ing each co ef fi cient to zero, yields a set of al ge braic equa tions, with the aid of MATLAB, we can dis tin guish the dif fer ent cases namely: 16 0
Us ing Case (1), eq. (9), and the gen eral so lu tions of eq. (8), we can find three types of trav el ling wave so lu tions of eq. (6). 
